In this study the concentrations of some elements in 180 honey samples were investigated.
Introduction
Beekeeping is one of the most ancient and widespread production activities in Turkey. Turkey has rich vegetation and different climatic zones and an important potential for bee colony existence, so beekeeping is an important activity for Turkey (Boluktepe and Yilmaz, 2008; Parlakay et al., 2008) .
Honey is among the most ancient nutrients. It has been used as an important source of food supplying energy and used instead of drugs in many diseases for thousands of years (Samarghandian et al., 2017) . The mineral content of honey is stated to be low (Mendes et al., 2006) . The average mineral content of nectar originated honey have been determined as % 0,169, on the other hand the secretion honey kinds are rich in mineral content (Samarghandian et al., 2017) . It is possible to detect elements like calcium, phosphor, chlorine, sulphur, magnesium, manganese, silica, sodium and most particularly potassium in honey.
Besides, trace elements such as copper, zinc, iron, iodine, which are important for living beings, can be found in small amounts in honey (Mendes et al., 2006; Samarghandian et al., 2017) .
The concentration of metals in honey are affected from some factors. Primarily, the mineral rates vary in flower honey kinds just according to the herbal source (Herrero et al., 2017) . The mineral rate in any plant shows dependency on the soil that plant grows up, material inside the soil, kind of the plant and to the environmental factors during the manuring and development period (Kaya and Pirincci, 2002) . In addition, the acidity of the soil affect the mineral rate in plants. Infact the plants growing in acidic soils cause Pb, Mn, Fe, and Zn poisoning, and the calcic and the high pH rates of the soil reduce solubility of these elements (Vicil et al., 2012) . The aim of this study is to detect and make comparison of some element concentrations in honey samples collected in Ardahan province which is known to let beekeeping carried out intensively in Turkey. The data that obtained from the study will help to show the level of enviromental pollution, and evaluate the importance of this subject in terms of public health.
Material and Method
The honey samples were collected in 2015 from Ardahan Province and its counties (Centre, Hanak, Posof, Cıldır, Gole and Damal) A total of 180 samples, 30 from each locations, were obtained. 100 grams of honey samples were taken into sample containers, the contact between air and honey were prevented by securing the covers of Ekici &Yazıcı / (VetBio), 2018, 3(2), 1-7 3 the sample containers tightly. The samples were stored in dark, under room temperature until the analysis were carried out.
The process of extraction was carried out according to the method advised by Yucel and Sultanoglu (2013) , and measurements were actualized in inductively coupled plasma optical emission spectrometry (ICP-OES, Spectroblue, Germany). According to this, 20 honey samples were taken from each sampling field and transferred into the sterilized tubes and in order to prevent crystallization. The samples were taken into the water tank (NÜVE ST 30, Turkey) which is 70 °C average for a while to hemogenize the honey samples. 0,5 g was taken from these samples, then 9 ml (HNO3) %65 nitric acid and 1 ml %30 hydrogen peroxide were added. The samples were burned in a microwave device (CEM MARS 6 System 240/50, USA). The working conditions of the microwave device were given in Table   1 . The burned samples were subtilized with 5 ml of pure water. The prepared blind (Blank) samples were applied with the same process. (Table 3) .
Discussion
The increase in the industrial activities and the human (2012) . Ni concentrations was found to be lower than the results of a study carried out by Porrini et al. (2003) and Van Der Steen et al. (2012) .
The element concentrations, which are possible to determine in honey, can be affected from climate and seasonal conditions and flora and the physical conditions of the soil. In addition to this it is necessary to take the polluting factors, which can be exposed to in storage conditions and in production conditions, into consideration. The existence of elements in studies carried out upon honey samples in different levels can be attributed to these reasons above.
Conclusions
In this study, the honey samples were evaluated in terms of Al, Ba, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, Sr and Zn. The results show that Cd, Co, Cr and Pb were under the determination limits of ICP-OES device.
The results obtained from this study were under the maximum residue limits when compared with some other international limits. The samples analyzed does not pose any kind of danger against human health. Although the levels detected were below the permissible residue limits, beekeepers dealing with beekeeping will be able to have safer and more qualified products by practicing beekeeping activities in fields that can be affected from pollution factors in minimum levels.
In addition to the studies being carried out across the country and the other studies which will be carried out intended to measure metal levels in bees and bee products, this study is qualified enough to help in determination of polluting sources and their distribution into the environment. This study can contribute other studies, which will be carried out in other regions and provinces, in the determination of possible element concentrations in honey.
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